Small-Activating RNA Can Change Nucleosome Positioning in Human Fibroblasts.
RNA activation (RNAa) is a mechanism of positive gene expression regulation mediated by small-activating RNAs (saRNAs), which target gene promoters and have been used as tools to manipulate gene expression. Studies have shown that RNAa is associated with epigenetic modifications at promoter regions; however, it is unclear whether these modifications are the cause or a consequence of RNAa. In this study, we examined changes in nucleosome repositioning and the involvement of RNA polymerase II (RNAPII) in this process. We screened saRNAs for OCT4 (POU5F1), SOX2, and NANOG, and identified several novel saRNAs. We found that nucleosome positioning was altered after saRNA treatment and that the formation of nucleosome-depleted regions (NDRs) contributed to RNAa at sites of RNAPII binding, such as the TATA box, CpG islands (CGIs), proximal enhancers, and proximal promoters. Moreover, RNAPII appeared to be bound specifically to NDRs. These results suggested that changes in nucleosome positions resulted from RNAa. We thus propose a hypothesis that targeting promoter regions using exogenous saRNAs can induce the formation of NDRs, exposing regulatory binding sites to recruit RNAPII, a key component of preinitiation complex, and leading to increased initiation of transcription.